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(54) [^mo^m] i^i^m^i^tii:^^ 



(57) [^3^] 

So 

Lr^;u7;i-av;-5!lS4^J6L. t8Jt<bM«5(D*:# 
h5i*8<D}^«B1.B2. •••tJt^-r-5CtlzJ:o 




4 tii'7jDy-)ta« 
6 «(3SMb$%(i)ii.^@^ 



(2) 



atilt it I- L >r . A :>3 iU^A^ t> Itsmm "C -5 
[0001] 



[0 0 0 2] 

[i^*roStl5] li«$fflLNfcA(Dg14iS!SiJlC|8LTI*. 
1 ] : gliS^iCct ^^icissij 

tjgfif. a^W$8JHI^##*>;^^ffift, pp. 7-278. 
1994. ] 

2 5 6 U-<;K7)ilIil^$8 X 8, 16x16, 32x3 

2tjii:(o^-if^'ymmizm^L. ^;u:f->v 
h':?— ?icA:^DLT^*ltSiJ£tf 3o -i-^;u^^-v h 

B*:iiSiJSA<i#P,tLTLNS, LA>L. iiM-r^. iffi'htlt 

Coo 0 3] [«&^;S2] : ±Amizj:^m^mm 

[##S:iR2 : ^:$:S-a5. 5JI|lg-, UaBm^ : 
-<t:^->;^^-V-SfiJfflLfcA!|^0)3RflSP«f. m2 4[5] 

iiI«X!5&=]:x:?7'U>xiiS:». pp. 351-354, 1993. D 
[0 0 0 4] EtEJSJiS] : ^:&«lcJ:«,A^(DM>a# 

c##3t^3 : vmmm. sei^s, : 9^m^m 

pp. 7-314, 1994. ] 

z<Dymx'\t. x^mti^—mm^mi^x. x^iiCD^m 
nwitLx^Mi. flg(Dfe^iat±i-rSo Hsvtxhy^ 

AlCj;y. flgMti?$;;3iSL. flUSl^ro R G BlilA^b H S 

$*tf)-5o X^U5l-}iSJI-J:-3r»b+i-5 2^fc 

(DU^ f> SiilM« $ Wr * 4ft> -5 o 
[0 0 0 51 C^lb(D1»£*ji<DFp^S.^i$^iy.TI-*-r. 
(1) fieJiEJtl, tt3fcJi2T?l*. -t^X^tllESKli^. IE 

to. «fihLfcA*a<DiES^)!)<i#t.;txS<!:tN3^<«^(Dt<t 
T'LA^figffl^^r. T!jtS^aroil?TA<j:<b*<0Si4g|SI 

ti^X'^tztLxt. ti^^'pmmz'^i^xmm^^n^iz 

it. *#^<©7U— A0)^yaiLA<£«gT'fe-5. ^blc^t 



[0 0 0 6] (2) 1 T•^tg!!«<t:LTL^-5gI(DS;lS^ 

[0 0 0 7] (3) ^I!lSA<«$t•ca#FB^A<A^*^4fc«), UT 
[0 0 0 8] 

[0 0 0 9] m2(;?^si*. mmm<^r'i,pji^7)izi>) 

[0 0 10] 

[ps^fsai-r^fctocD^s] ^^BB-ei*. ^a^t ■ p 

[0 0 1 1] A4a$S«A^f)ffii$Ltr*y ^iU^lcotN 

A. >x'<<7 h^Aojx:^ KD t°— 

[00 12] j:ymtt:6<)ici*. m?nt-m.mm<Dxtim 

[0 0 13] ifbliUf$0):*:^$i:5}^tf)fc»lSli|llJf$<7)®a<!: 
<7)MlS^ti:lc!|^!it$;roSt4i&ltSiJt-.5fSI~li. amm(D 
i:®l^|illff$<D®S^:<DM«A^e,x> ha e— ^tt 

[0 0 14] mmt!i^<^m^xiS9<nm-t. mi^mm'&x 
-x<m^m^(Dmmmzmmmzmm- Ltzm^omm^ 



mr^ztiz^-o xm^^mm-r^msa t-r^ztt^v 

[0 0 15] ^fc, tt[I^.m^tl,xSimma>^^'<ly^ 
mrny5\^izm^m.^tzm^mmm^mi'^. x<i^m<r>^i?ii 

[0 0 1 6] 
[f^ffl] 

(1) =^)i^z?^av—mmit. mm<r>w-nf^W}{ziii Lx^ 

[0 0 17] RftA^bafc^tT%(DS51^1*ffiOroi!) 
^'ti:i:l=J:ySiJ'<7t^<b-r475< 3 O 7 U-Aroffii 

^ife-r-5*-C(0-2a)*if i!)ftiii^*tj 2 o 3? u— Aif. 

li^tA^b(7)^g7U-A0)«jyaiL*j£i.Mt LJtCLN., fit 
-pT. *t^*^l(OWFBlMtJ?]ytbL-V>. ?#Sg|5:5j-<DSW6*)«I 
yaiL^Ci:. gi()^b^Biilc^S®Jlf*#**i.*CUo 

[0 0 18] (2) xi^mmz-Di^x. ^-cDfe-v^aiijjifffi 

lifflt^-r. -fit<bLfc^m<OA!^a)->;ux-v hJKtt^H 

Sl+l::<t''o *f=. ^-'I'^'^l-P V— (cJ;SIilftJ^^i?T' 

EHKic>'-fXA<#*^riNrt. «it<bg«(Dfk/h*i4 

cfey'h^it^xi**. i!fisi-f$s$jiis$'Jtt^o ^^-^r. Bi 

«(-#^+ii.-/-l'XcDfJS^S(+l::< L^„ gi(7) 
:*:^^iT•fflt^^)ii^^aT'— SumSSMffiL^^E 
[00 19] (3) ^fz, =^>i'ZPita'^—\Z^^mW;iif^ 

[0020] (4) A!^v^l/X>> hffJtSCD/^^'— VX'^-J; 
^<bA<^-&3!i^'St^*^<kl.^ofc!^«A<S*L5>. «£or. C 

[002 1] 

[SIJS^J] HI l**f§B^<7)ffi^ijiB^SlT'fci), *^BJr' 



(4) 



^X'^^ h^Asroj^ttB 1 . B2. -<tJt$x-r-5o - 

[0 0 2 2] [^}i^z>^ni^—{z^^mm-'Amt/<'i' — 
^t/^^f— ^•^A^:lc•^L^Ti^^B^■r-i>. 

[0 0 2 31 =^)\^z>ira\>—[zii^mWj^m\t. ^;U7 
;j- niJ— roft;$;;^#CD— D-Cfc^opening i: t^55aSlc 

[0 0 2 4] ^;U:7:i-Pv-|cJ:4EHf^^i-P(-M-r-5# 

[##:S:gi4 : tliPjt-^. ^S;;^^^. ^TS : Morph 
ology lCj:Sg|B»jglCfclti,tgit<b^m(Di?ffi;i. 1+ 

Xj = (X-X' j-1 ) On 
X' i =U0<j<=i 
X' 0 

^ i = 1 A^^>ai^Lr. i =N*-c!^yjg-r„ 

[0028] fcfc'L. N(i (X-X' k ) @B = 0 ( = 
fEC-Sk J:y/^$L^o C^t?. ©lierosion <7) 
mnxh^o erosion lig^E)}fJA<>fetm<Dlll}fJCD*5li 

a^afo nj 14. B(Dn ifg(Dffi;^Elff$n j BA<X- 

PS X (n. B) =A [ (XOn 
n ^ O (4) 

cc-e. A [•] 14, mm) i 

n I c # $ ;h. -5 5 ffi a 7? 3t -r CD -e -1. o 

[003 1] A;tllimJA<-9-1'Xn(;)ffi3g<b^»n BA<1!) 

:b El ff^ A< i:*<7)+l-i' ;C<D«5i^blim l:i t ftlT L^ ^$15^^ A<'> 

h5AA<^tt-r-l)A\ l£<»*t?-ri)A>i:t^5Ci:li. 
^— >X'<^' h^A(Dx> hat'— AM>$L^A\ •f^'^X.^ 

S (fifrffi#%S:ffiR4*jJ:i;TSe<o##S:ffi^5#ra) , 

[0032] H (X/B) =-Zn P B) log 

[p (n. B) ] 
/cf=L. In l4n = OA\t.N*-e(D^fP. p (n, B) 
14. PSx (n. B) $7C<0E»B<D®«A [X] 1?iEffi 



;-Bi|^iJ)*iJ^^^!iS:m. Vol.30, No. 2. pp. 240-242. 19 
94. ] 

[0 0 2 5] E]7 ^E^L-^^fP-v— 
<;5^JI-fcL^T. (a) l45t;CDE}f^ (X) ^Sfo 117(0 

(b) lcfclti)M*Sgi5l4, opening ^ <!:-5ci:A<nrte'Sj:« 
:*:(D«ig1bS^ r 1 B (ijigri <DR) JCckoTopenin 
g Lfrig^ (XI =XOri B) ^^-fo JEffc. OI4op 
ening «S:$:;1l^$S-r, El7<D(c) (cfcit -S^JgaJ^ 
(4. (b) <7)Mi^gp^^•^^L^f-J5ylcS^L-C opening 
-SCtA<pI^Jif»:*:fl)«i£<b^^r2 B (^ligrz (0 
R) iCcfcoTopening Lfcjg* (X2 = (X-Xi) O 

r2 B) ^a-To 

[0 0 2 6] C0)J:-5IC(b) . (c) O^ft^iNiyilLr 
0»^^»«-r-5o 0 7a)(d) 14. (a) ~(c) 

Scd;?.^<7 K;KD>C^$I4. •f-n-&**t(b) C0^I^S|5<D® 

[0 0 2 7] Wl&^m<J>T }V^'}XL.^^xm.-t t. ^ 
(r>^o\ztji^„ X$A*Si«. B^tiiS^bSl^irLT. 
i B (1) 
Xj (2) 

= 0 (=Sm^) (3) 

[0 0 2 9] (2) iCro^ffl (U0<j<=iXj ) 14. XI . 

X2 . •". Xj oimmo^m-k^m-to EU^x©«5g^b 

[0 0 3 0] 
B) ] -A [ (XO (n + 1) B) ] . 

1bL/it(7)T-fe^o H (X/B) (4, 7C(DglffJX'^(C# 

h ^ A A<fc f£— :><D n l=S« L r t^-l. i: S'hfiS O $ 

C#%Xffl55 : P. Maragos : Pattren Spectrum an 
d Multiscale Shape Representation. IEEE T 
rans.. P AM 1-11-7. pp. 701-716. 1989.] 

*fiBflft'a)^;ur7:i-pv;— 5!ia-c(4, mmmfiiti^xi^ 
rRiail.t?f4iE^H5. S::^ff$<fif©miS3fi«c»Jtt*<ffli^ii 

ti-SA^ :^[p)t4^J#f:^j:L'>i:l-'>9J^.-CRA^Sj!iT'fc-5o 
[0033]H2lz, /^^i — >X'<-5' K^A(Ox> h P 

[O O 3 4] :*:SISg0i]T'(4. ^J;^l4flB^, ^^<J>%mtz 
l4*iSS^i:<^:•<D*^T#1 1 (»Stt$iaSiJ-r^f=tf). i&ir 
#1 1 1 2T?ffi^LfcISli^l 3l::**L. 



(5) 



[0 0 3 5] A. X^<Dzy)i.Ji-j hm^^mmti^^mz 
0|COL^T 

[o o 3 6] :$;||]5£«iir*li, ^^T4^coA^a<Dv;^x*> h 

1 3 <i: LTI*. 

[0 0 3 7] A^^;^)<#^tlTL^'i)Ii^^;()^e>Wl:a)^<D® 

aariio C<;)J:5lCL-C*i^)fcAi^v;UX'v hff^ttCD 

^il:;!)<ll3 (a) Vhi>o ZZV, (a1) fiXTf-Ol^ffl 
(Dm^, (a 2) h^fflco^tiOiiJ^r'^'&o 
7ca)iiHS(i5 1 2 x 4 8 O d o t (Dmil^v&i>o 
[0 0 3 8] A. 2 ^;U:7:i-Pv-|Cj;^EHK»«g|5 

2 2(7)iQ^ 

^;u:7:^Qv-|-ci:^Elft^:«^Ma52 2li. A*^(Da5:H'^ 

[0 0 3 9] iciw^mm^iz^^ti^mtx^i'^m^coF] 

(a 2) <;)A4^3ff^«EI]f^^«^fi?Lfc«Sm??)<. 03 (b 
1 ) . (b 2) V&ho 

[0 0 4 0] ^fz, l^5l>5^*:flE^CDAC0v^;ux'v KJf^ 
[004 1] mSlt. M1tOv;UX*y hff^ttlC'^L^T^ 



[0 0 4 2] [ilff^^^P7;^=^'JXA^(7)l¥$ffl|-Ol^T 

A. 3 — >X^<7 K^AaaiSi5 2 3(D«a5i 

/^^— >;^^<7 Attains 2 31*. ll!ff^»«?C0^S3i^ 

b. /^^->x^':7 h^A^*(S^^o (Uff^^^^cD^ss. 
<D«i»"Cf $ t ^ sgp»co®s*< y -e fc o fc t 

(x. y) (7)if^I$^"'^77|caL/rt(D^<A^i->X^^ 
h^AT'fc^o 113 (bl) . (b2) CD^ff^lC^lS-r 
>X^^7 h^A^^tofctCDA^*. tin 3 

(c 1 ) . (c 2) T*fe>&o 

[0043] V'^i.tmmm^tcDmm 

[0 0 4 4] 113 (c 1) CDffiJTMi. A*a;&<X7f;>^(i 

K;Kimtfij5)<X7K>cDitlicjtHS-r^ 1 4 - 1 5 d o 

-So 13 3 (c2) (r>mx\t. AiK3A<X:b— h^lil^TjD 

;5<7'- 1 2 d o t (;)iiSfc:«^iiLrL^'5o 
[0045] A. 4 — ^X^-J? h^A(DX> hP 

e— ttaiSf5 2 4(D«iii 

^SfiUbLTAJ^v^Ux^v h»^tt<Df#e»»i:-r*Zi:/»< 

^ h^Aa>x> KPif— aaia52 4(i, ccd/'?^— >x 

[oo46]gi6ii. ;*:||^£«lJ^cJ:y*^T«a)^intlzo 
t^r*i^)fc/^^— >x^^ h^A<Dx> hae— (Tj^j-fli 

*7F-r@-cfcy. «itti*jEa^bLfcy^^->x/<<7 

AOxvhPe-. SSIfil*Agft^«^o 

[0 0 4 7] *^ffi«i)IZcfcoT. X7fC>^ffi(DA5 A<t 
X*— h^ffla)A7 A. — AI3-3^=S.1 5-»^>:>*;K7>* 

^T^iJ^l::ol^r/'v^— h^AcDx> hP ^ 

-t^zttrnti^isbhy^tzo 

[0 0 4 8] /\^— h^A(7)X> hPe— (tflB 



(6) 



[0 0 4 9] B. SttillSlJ^IIl4 0|COlvr 
B. 1 L#lMil3i^SB4 1 (7)i(fia 

[0 0 5 O] LT. HecDct 5(C2 0<:D'J7^X(D*$ 
B. 2 JR14ia»JSP4 2 

A!^(Di>;bX*v Kffm#attai^mS2 0lCckUailiL/r 
fS<tJt$5L. Cttci:y:*^l^36^/^$l^A^■r?20^D<7^X 
[005 1] S/;i/X*v K»^tt^^a!C^i£(-X*-hA^X 

Stt+M^^^*:(7)ISE?|]^^T3ci:;!)<-e^^o UlTlc^tt?) 

^2^i^gLTL^l^^^l;A^$i5 4 1 lCfctNTS<fcfcL^ 

[0 0 5 2] csmai) 

• ^^XB : h7 A. ^^5V^>y)\^ 

CS^H2] 

-^7^XA:^ti8A (v->X4A. X^*:/^X4 
A) . #3 0-^>Zf)\^ 

- <7^XB : *:ti7 A (S^±X*— h4A. /^>*:/2 
A. PV^'X:^— hiA) 
, ^3 0-^>Zf}\. 

(1) iiB^ittSiJ 

±[C:^-rsmiai ^fflLN^^^XA. ^5XB(i^tl^' 
tiX/tf >©ffl<7)ACD<?f, hSfficT^AcD^;!)^^^*: 
-So ^^^XCD/<^ — >X^^ h^A(DX> hP t"— (7) 

isb, leave-one-out ;£-Cl¥llLfcJK^. 7 8. 5%a)it 
[0 0 5 3] (2) ^^laSiJ 



;UX*y h(Dllff$»^$g||$Iil4. glSIZ^-To CCDSSm 
;5Mit#ii;K'S/N'^ — ^yX'^^ h^A<7)x> Kae— ^if$ 
^iS^StL. L^l^^l;;^SgP4 1-el5iBflLfc:^;4lcJ:y L 
^t^fil^^(56. leave-one-out jiT'lf il Lfc^^. 6 
5. 4%(D^*:lt»Jl?A<i#f>*tfco 
[0 0 5 4] flBStiffiSU. S*:mSlJC0^JI^■^L^TiJ^ 

[0 0 5 5] 0 8 1*, *«!Ka)f^fflSi!im<o-0ij^^-r0 

T*S>oT. (a) liS8>3 O^U— ixT'tSiJLfc^^TlJ^ 

^B#fel:^[n]ici :7U— A-ToM^fctco. (b) li^-^'u 

[0 0 5 6] lll;!)^^^5^TilS;!)<M^foTl\S5Sa. 6 

iEL<lt»ir'^^^L^A<. 'tia.ms^cDv 
u— A-eli^^i:^^fiEL<lSSlJr*#*o ^oytzub. 
^D^^Ti!)ff^i^^^coL^T5aa^^Tl^. ¥i5}$'t'5c<tr' 

[O O 5 7] 

® ilita)tjoyaL^(DA^$jg:v^i:-r'5®a^^^<i: 
[00 5 8] © ^>'U3':^Pv— 5aa^fijfflLfcy-<x 

I c Jfet L r t S S L *S ^ ^ ^# ^ C <b: -e ^ >5 o 
[0059] ® ^^CDMtS ^SBUfef ^flB^</>51l^;{)<3S 

fi^v^^o :^%m\z^i)mti:m%mm^xmmi^:^^ 
j^izmuL, mf^m'^f/^—hut'iztSLm-rim, -7— 

[Eisc/D^m^fiftBj] 

[HI] *S§BB(DiK^l5iB«0T'fc^, 

[0 2] :^mm(Dmmmizmi>mf&^^^irmx&^o 

[0 3] 3IKlC0Aifeliil<SfzS>fLT*^B^$®^LfrCiJ$ 
[04] :^tiCOv;UX^y hff^tfelZOLNT^;U^:t a V?— 

ffl. 4t)^i^e\^/i>^ymm. 7, 8tto>^x:^— 
[0 5] ^t±<Dv;ux*7 HJf^t^lcol^r^>^^37^p V— 
5/)^^>8lix^'v^7x^ffi) $^*r0-efe4o 
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[US] :^^B^(Di'^myJl^0-m ((a) ltmi>3 0yi. 
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-<tzi,a>. (b) \t%z? iy~j^^mm^MLfzmm) 
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4 tJU7^DV'-Sa« 

6 ^(lE^t^moliC^ilil^/ 




Cb) 



CC) 

I 

7 

7 
2: 

7 
A 



can 




Cb1 ) 




(CD 




14 la 




( b2) 




C C2) 



®fI(dot 2) 

0.8 




14 18 



[|gl4]- 



(8) 



[BI2] 
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(9) 



[US] 



[g|6] 



1- .. • 

& 






4 

^1 - 

• 






7 

• 









-IS -! -0.5 0 



0.5 1 IS 2 2.5 



(d) 



JZL 



r2 rl 



' sise of element 



[US] 

7 6 5 4 3 2 1 
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